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1. BASIC PRINCIPLES 


INTRODUCTION 


This manual provides reference documentation which 
describes the normal operation, sequences, and circuitry 
of the model 206 Disk Pack Electronic Controller 
(DPEC). The following is a list of related literature: 

Model 206 Disk Pack Electronic Controller Func- 
tion and Operation, form number 1084365. 


Model 206 DPEC Illustrated Parts Catalog, form 
number 1104189. 


Model 206 DPEC Test and Field Documentation. 


Model 206 Disk Pack Drive Function and 
Operation, form number 1084324. 


Model 206 Disk Pack Drive Theory of Operation, 
form number 1084332. 


GENERAL DESCRIPTION 


The 206 DPEC is a hard-wired controller that includes 
all the hardware for synchronizing the interfaces between 
the B. 1700 Disk Pack Control (DPC) andthe 206 
Disk Pack Drive (DPD). 

The controller is designed for a maximum configura- 
tion of one by eight spindles of disk pack drives. All 
DPEC’s are capable of one by eight operation with no 
modifications. Standard 25-wire interface (parallel) is 
used between the DPC (host system) and the DPEC. 

The DPEC acts upon I/O instructions from the 
B 1700 host system, performs the operation specified by 
the I/O descriptor and, upon completion, generates a re- 
sult descriptor containing the operation completed and 
any error status information. 
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BLOCK DIAGRAMS 


The following paragraphs and figures describe and il- 
lustrate the block diagrams of the sections of the DPEC. 
Figure 1-1 contains an introduction to the block diagram 
legend and an index. 


NOTE 

In the following discussions both TRUE 
and FALSE, as well as LOW and HIGH, 
are being used. Because of the logic symbo- 
logy used with the DPEC, a LOW level 
signal (approximately 0.0 volt) must not be 
considered as being either a TRUE or 
FALSE level unless the source of the sig- 
nal is known. 


When referring to the schematic diagrams, any time 
a signal name is followed by a slash, the active level of 
that signal will be a LOW. If the signal name has no 
slash, it is to be considered a HIGH active signal. 

When using the block diagrams, it must be remem- 
bered that “signals are shown HIGH active regardless 
of their actual sense” (state). If the actual sense of the 
signal is required, refer to the schematics in the test and 
field documents. 


SYSTEM BLOCK DIAGRAM 


Figure 1-2, block diagram B2, is the B 1700, 206 
DPEC, and 206 disk pack drive interface. 


LOGIC OVERVIEW 


Figure 1-3, block diagram B3, is an overall view of 
the DPEC logic. The individual blocks contained in this 
diagram will be discussed in the following paragraphs. 


1-1 
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INDEX 
PAGE NO. TITLE OF BLOCK DIAGRAM, 
Bl INDEX AND NOTES 
B2 1700-DPEC-206 DRIVE SYSTEM 
B3 206 OPEC OVERALL DIAGRAM 
B4 PROCESSOR INTERFACE 
B5 MAINTENANCE BLOCK 
B6 OP, VARIANT, UNIT REGISTERS 
B7 ADDRESS DECODER 
B8 ADDR CNTR, REGISTER, EPC GENERATOR 
BY AUXILIARY ADDRESS LOGIC, ADDR COMP REG 
B10 PSP BUFFERS AND REGISTER 
Bll FIRE CODE LOGIC 
B12 MAIN SERIAL MPXR 
B13 MAIN CLOCK-DATA SYNC 
B14 SYNC CHAR LOGIC 
B15 CM LOGIC 
Bl6é DM LOGIC 
BL7 DRIVE INTERFACE 
B18 RD AND ERD LOGIC 
B19 MAIN MODE LOGIC 
B20 SECTOR LOC CNTR AND DECOCE 
B21 OLD CYL-SEEK STATUS 
B22 TIMER LOGIC 
B23 FORMAT CONTROL 
NOTES: 
Ls In this set of block diagrams, signals are almost always shown high active 


regardiess of their actual sense, 


2. Groups of signals are often shown as a Single line with a diagonal cross 
hatch and a number Indicating the number of signals referred to. Signal 
names are also written in a Shorthand form, For example, DATAnn (nn=00-15),16, 
represents sixteen wires whose names are DATAOQO throug ; 


3. The page numbers written inside blocks (e.g, P39, or P78) refer to the schematic 


page(s) where this logic block is shown in detail. Occaslonally reference is made 
at the right or left margin to interconnecting block diagram payes (e.g. Bl or B19), 


Figure 1-1. Block Diagram Legend and Index 
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Figure 1-2. System Block Diagram 
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Figure 1-3. Logic Overview 
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PROCESSOR INTERFACE 


This block diagram illustrates the receivers and trans- 
mutters used for the actual communication between the 
DPEC and the DPC (see figure 1-4). The interface lines 
are parallel lines INFO 00 through INFO 15, DPC PAR, 

‘DPC SEL, DPC EXEC, DPC READY, DPC BUSY, 
RDY STATUS, and DPC CLOCK. 

Data coming from the DPC to the DPEC is received 

. by four DM8837 and three DM8096 circuits and used 


figure 1-5). All local operations on the DPEC are per- 
formed using the maintenance control panel mounted on 
the card in location F. All information is entered using 
16 vertical pushbuttons. The switches are used to place 
information on the switch bus lines through the switch 
bus register. The display drivers are then used to illumi- 
nate the appropriate LEDs on the data display. The out- 
puts from the switch bus register latches are also used 
as input information to the read/write memory inte- 
grated circuits that form the maintenance memory. The 


as part of the 16 lines driving a common internal bus. 
There are eight sources driving this bus. The internal 
bus lines are designated DATA 00 through DATA 15. 


maintenance memory has a capacity of 256 bits, and is ~ 


divided into’16 words of 16 bits éach. Four memory ad- 
“dress display LEDs and display drivers are used to indi- 


Two 74180 integrated circuits are used to check the 
parity on the data lines. 


MAINTENANCE BLOCK 


Each DPEC contains maintenance control facilities to 
simulate a DPC when the DPEC is in a local mode (see 


(nn=Oo0-!5) 
INFO nn 
LG 


_-REC-RECY 


I@ BATU AN 
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= ae 
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e2 
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ke E 
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ee 
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i cKDPC oy 
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Figure 1-4. Processor Interface 


6 


14 


cate which one of the 16 maintenance memory words 
is being accessed. 

When the DPEC is in local mode, 15 control switches 
are enabled. These switches are used to control the main- 
tenance logic. (Refer to the 206 DPEC Function and Op- 
eration manual, form number 1084365, section 4.) 
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Ac hRLATCH 
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Figure 1-5. Maintenance Block 
: gf - 
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Bown DETAR Do Qh} information which is available on the bus at clock word 
DATA, 02 A es 1 time (CK WORD 1) (see figure 1-6). . 

3 Pee D ; Unit designation information (UNIT 2*n) is obtained 
TATA AR Ib from the internal data bus lines through a synchronous 
OAS p ee 4-bit counter. The outputs from the counter are unit des-_ 
CK WORD | C 


ee eat wie ted. { 


_ignations 0 (FIRST SPINDLE) through unit-designation _ 
ZTGIGHTH SPINDLE). 


UNITES oy 
DATA _G6_ 
DATA.OS 


DATA. 64 


ADDRESS DECODER 


The 16 parallel lines of address data are loaded into 
three 74157 integrated circuits. The cylinder, head, and 
sector will be calculated by a division process (see figure 
NG 3s. ees 1-7). During the time that the cantrol logic has the 
wi1633 AD445 term TRUE. the address decode circuitry will be 


~Tdetermining the sender address. During the time ADSO. 
Figure 1-6. OP and VARIANT Reg, _-iS. TRUE, the address décode circuitry will be determin- 
Unit Reg/Counter ing the proper head address. Any temainder, ‘after thie 

Tread divisior proce 7 | 


vision process has been performed, will be the 


sa tat ne AOR MANN cI 


“sector niimber; = 77 
OP AND VARIANT REG, UNIT REG/COUNTER The five 74195 registers will provide the final cylinder, 


A series of D-type flip-flops are used to store data bus head, and sector information as decoded from the input 
information for the appropriate OP code and VARIANT data. 


LD UNITCTZ 
“IN UNITCT 
_CK UNIT CT 
_PWR RESETZ 


MOEXCHNG 


wae a 
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(3 7423'S 12 
P& 
es ADSECZ#n BE 
Pei pe DATA n n ine 0-6) 
(n n= 00-/5) : AD.BITI2 
udi—> WOBII 
gdb WB 74195" 7 ADCYLZ¥N 2g 
MDE! Pa (n=7-A) 
AD CYL2AG 
CKSMHz2 
MAIN.CLR 


ADCYL2Z¥n Be 
(n= 0-6) 
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ADHED2Z&n B8 
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Figure 1-7. Address Decoder 
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ADDRESS COUNTER, REGISTER, AND EPC 
GENERATOR 


The address counter is used primarily to isolate the 
address decoder output logic until it is ready to be used 
to supply serial header information to other sections of 
the DPEC (see figure 1-8). 

_A 24-bit_parallel-to-serial eee is used to convert 


header (SER HEDR) data, . va es 


A DCYLEXn / 
a earer 


B7 —ADHED2Xn F 
(2 = 0-2) 


LOOP a 


or 


7 
87 AY SECEKn 
Ri 
LOOP SECT/ 


ADD &4 2Xn 
BY INTL SEChn 


(4+ 0-6) 


ENADDRCT 


CM2-0Mil 
GTM BFRIO 
WR 32 HEDR 
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T ee Tee non is also used_as an input 
_to generate the address error protection code (EPC c ar-. 
acter). When the pack is initialized, the address EPC 
“Character will be written at the end of the address portion 


of each sector. 


The seven word, three-to-one multiplexer (consisting 
of four 75153 integrated circuits) is used to provide the 
sector interlace that is used on the model 206 disk pack 
drive. 


ACCYL2%Hn (1+ 9-9) 
AC HED 2Xn (Mm » 0-2) 
___ BNDOEPAKS 


poe 2 ___ENDGFCYL 
ENDGETRK . 


_]__ACSEC2tn an (220-6) 


a (aaBtow)_ 89 


Figure 1-8. Address Counter, Register and EPC Generator 
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AUXILIARY ADDRESS LOGIC AND ADDRESS 
COMPARE REGISTER 


The 84-adder is used when addressing a spare sector 
on an track on head 4 (see figure 1-9). The value of 
ahs N vari is a oe to the 84-adder to address 

“the appropriate spare § 

The sector address oniplesee is used to select either 
spare sector information (84-adder) or address counter 
sector information (AC SECT 2*n). The term SEL 84 
ADR will determine which is used. 


aNER) ol be sonmeneiel eetor informad (DISK LOC 
CNTR) will be ee sector information._[he IN- 


IC will’ he used_primarily. during the 
initialize operation. This logic will be used to provide 
the proper sequence of sectors required for the interleave 


pattern that must be written on the disk pack, The mode] _ 


206 disk pack uses an interlaced format. Begi 


nnin at 
_a ‘a reference. point on the. are ae index, “the first fou 


ca oan Seer res ace Her: cag s 


Jd KF? 


AC SECTEXn 


84 


NI P/4 


SEL 84 ADA 


IN DSK LOC 
: hy CK 

eo OGL DSK Loc 
CK JO MHZ 


a eee 


BE Secetwen 
~EPCERLEM 
STALLOMNP 
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_Sectors will be numbered 45,0, 46, and i. The last four 
sectors, “prior. to. ‘Teturning t to. “index, “will be “numbered : 
_ 88,_43,.89, and 44. (Refer to the 206 DPEC Finction 
~ and Operation manual, Torri tfurriber” 1084365.) 
When the desired sector address (AC SEC 2*n or 84 
. ADDER) and INTERLEAVE sector number are equal, 
the term DSK LOC EQ will be TRUE, indicating the 
desired sector on the pack has been located. 

The disk location decoder is used to sample the disk 
location counter and produce the term LOC 89/ when 
the final sector count for a particular track is reached. 
(LOC 80-89/ will be TRUE when the last five sectors 
are being read. It is a test point, not a logic term.) 

The address compare register is a series of four 7474 
D flip-flops used to latch conditions of ADDRESS 
EQUAL, CYLINDER/HEAD EQUAL, SECTOR 
EQUAL, and EPC (ERROR PROTECTION CODE) 
EQUAL. 


OSK LOC EQ/ 


LOC €0-89/ 


LOCSI/ 


ADDER EOL 
CVLHDEGL 
SECADE AL 
LYE EEL 


Figure 1-9. Auxillary Address Logic and Address Compare Register 
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PSP BUFFERS AND REGISTER lines (see figure 1-10). 


pe IT ti 


ene OPERATION .-“ 


“Serial data from the drive (SERDTAIN) is loaded into. e 16-bit write buffer contains a series of D-type flip- 


the 16-bit parallel-serial-parallel register at LDPSPREG, _ flops used to transfer the internal data bus information 


~~ 


1-8 


time: This information is then available to the read buf- into the parallel-serial-parallel register. The parallel data 
fer, which consists of four D-type flip-flops. The read input is clocked into the write buffer at LDWRBFFR 
buffer is a tri-state output device. The tri-states are high, _~ Coad write buffer) time. The serial output from the paral- — 
low, or high impedance. The high impedance state is nec- — _lel-serial-parallel register (PSPSEROT) will be clocked 
essary to isolate the read buffer from the internal bus by the 10 megahertz clock (CKIOMHz). 


ne tellin STR KF 


FAR/SER/PAR 
REGISTER 


P SERIAL OUT 
| psp seRIA B/ 


(nn = 00-/5) 


LD WRBFFR 


SER DTA IN 
iC) 
LD PSP REG 
LD FD BFFR/ 
_ROSFESEN 
CL_RD BFFR 
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Figure 1-10. PSP Buffers and Register 
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er 
3A. 
FIRE CODE LOGIC 


A series of three 8-bit parallel load shift registers, two 
quadruple D-type flip-flops, and four exclusive OR cir- 
cuits form the Fire code generation circuit (see figure 
1-11). 


Serial data (FIRE IN) is used as the input to the Fire 
pemeie red 


code generator to produce the actual Fire code characters | 


RA i 


“that are written at the end of each sector of data on a 
pack. 


SERDTAIN 


FIR CMPEN 


BUSY 


BI2 FIRE-IN 


TO ALL 
REGISTER 
CLR INPUTS 


FIRE SHEN 
CK IBMHZ 


FIRENCEN 
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Three flip-flops and an exclusive OR are used to check 
the Fire code that is read from a sector (SRDTDLYD) 
and it is compared with the FIRE OUT signal from the 
Fire code generator. If the two signals are the same, no 
Fire code error exists. If any of the 180 bytes are found 
to be incorrect, the Fire code characters will not com- 
pare, and the term FIRCDERR will be TRUE, indicat- 
ing a Fire code error has been detected. 


: eae FIRCDERR 


FIRE OUT Ble 


Figure 1-11. Fire Code Logic 
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MAIN SERIAL MULTIPLEXER 


The outputs from the main serial multiplexer are FIRE 
IN and SER DTAOT (see figure 1-12). Depending on 
the combination of input strobe and select polarities, var- 
ious input lines will be displayed at the outputs of the 
multiplexer. 

The SER DTAOT output can contain SER HEDR, 
PSP SEROT, FIRE OUT, or an all “1’s” pattern. The 
term SER DTA&=0 is required as a strobe to obtain an 
output. The combination of SERMPXRO and 
SERMPXR1 will determine which one of the inputs will 
be seen at the output. When SER DTA=0 is LOW, and 


'- +5VR FOR ALL ONE'S) 
3) — FIRE.OUT _(I/R-2,W-2) 
20 = PSPSEROT _(I/R-DATA-1, W-! 


SER DIA=@ (FOR ALL ZERO’S) 


SER MPXR |! 


sale SER MPXRG oe aa 


B/3 —__< SER DTAIN _(R-1) 
GND (T/R-2 W-2 


3/0 _2_PSPSEROT (I/R-DATA~1, W- 


Be ; SER.HEOR _(I/R-ADDR-! 


CKIOMHE 


DEFINITIONS: 


i 


{I/R-ADDR~ |) ; 


both SERMPXRO and SERMPXR1 are LOW, the 
SERDTAOT will contain SER HEDR information. 
When SERMPXRO is HIGH and SERMPXR1 is LOW, 
PSPSEROT will be seen at the output. When both 
SERMPXRO and SERMPXR1 are HIGH, all ‘‘1’s” will 
be seen at the output because +5VR is applied to the 
1C-3 input at RSO-3. The_lo 10 me gahe rtz_clock_is.used 


The FIRE IN output can 1 contain SER HEDR, PSP 
SEROT, all “0’s” or SRDTDLYD. The SERMPXRO 
and SERMPXR1 terms will be used to select the inputs 
that will be used. 


SER OTAOT ayy 


FIREIN gy 


-1 REFERS TO THE 180-BYTE DATA FIELD TIME. 
-2 REFERS TO THE 4-BYTE FIRE CODE TIME. 
KUREFERS TO READ AND VERIFY OPS. 
MLREFERS TO WRITE OP. 


5. /R- INITIALIZE AND RELOCATE OPS. 
6. DATA AND ADDR SPECIFY WHAT IS TO BE WRITTEN. 
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Figure 1-12. Main Serial Multiplexer 
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MAIN CLOCK AND DATA SYNC LOGIC 


The basic clack frequency generated in the DPEC is 


20 megahertz, This frequency is then divided by 2 to 


produce a symmetrical 10 megahertz clock (see figure 


1-13). 

The drive clock integrity logic is used to ensure that 
the 10 megahertz clock from the disk pack drive is within 
nominal tolerances. The terms DRIVCKOK and DRIV- 
CKOK/will be monitored to verify that this condition 
is maintained. 

Three pairs of matched 7440 buffers are used to dis- 
tribute the 10 megahertz DPEC clock throughout the 


CKIOLEL 


SW_TB_LOC 


~sw.td.oR [ 
ENCK DET ans 
BUSY 


CKW@RDI- 


RAW DTA IN 
READ DLYD 


BE SER_NEDR 


W11640 


COMPARE 


DPEC. Three 74874 flip-flops and an exclusive OR are 
used to deskew the serial header compare information. 


RAWDTAIN (data from the disk pack drive) is 
clocked and compared to clocked SER HEDR informa- 
tion by the 74886 exclusive OR. If both RAWDTAIN 
and SER HEDR are in sequence, the term HDR ERR 
(header error) will be LOW, indicating that no error con- 


. dition exists. 


After being processed by two 74874 flip-flops, RAWD- 
TAIN becomes SERDTAIN. This processing is per- 
formed to eliminate any noise spikes on the data lines. 


CKIOMH2Z7 
CKIOMH2 
CKIOMHE! 


is CKIOMHE2 


CKEMH2 
DRIVCK GK 


ea 


SER DTA IN Bl2 


HEDR_ERR 39 


Figure 1-13. Main Clock and Data Sync Logic 
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SYNC CHAR LOGIC 


A. 74195 shift register integrated circuit is used to de- 
tect the 4-bit character preceding the address header (see 
figure 1-14). SERDTAIN is used as the JK input to the 
shift register and is clocked by the 10 megahertz clock. 
The term ENSNCDET (enable sync detect) will also be 
required to enable this circuit. Immediately after this 
condition takes place, STADRCMP (start address com- 
pare) will be TRUE. On the following clock pulse, AD- 
SNCSTF will be TRUE, indicating that the address sync 
start flip-flop has been reset. (The note on the schematics 
and block diagrams “NOTE DOUBLE INVERSION” 


CKIOMHZ 


SER DTA IN 


ADRIDXUP/ 


W11641 


refers to the use of the reset state of a flip-flop, indicating 
a TRUE condition. A LOW TRUE into the flip-flop pro- 
duces a LOW TRUE output from the set side of the 
flip-flop.) 

The second time a 4-bit sync character is detected, the 
DTSNCSTF flip-flop will be set, indicating that the data 
sync character has been detected. STDAXFR will also 
go TRUE at this time, indicating the start of data trans- 
fer. 

The term LDSECLOC/(load sector location counter, 
LOW TRUE) will be generated at the start address com- 
pare time. 


_ST ADR CMP __ 


one _ADSNCSTEZ_ 
7 et even ee. 


LOSECLOC/ 


oe 
DOUELE 
INVERSION 


ST DIAXFR __ 
DT SNCSTF__ 


DT SNC ST FZ. 


Figure 1-14. Sync Char Logic 
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CM LOGIC 


The controller message (CM) data multiplexer and se- 
lectors (four 74153 integrated circuits) are used to select 
ACHED, ACCYL, PLO, and UNIT terms to produce 
eight CML lines (09-16). These eight lines will furnish 
one-third of the inputs to the 24-bit parallel-to-serial shift 
register (see figure 1-15). 

The terms CM R/W/ (read), CM R/W (write), and 
CM ADD M/ (address mark) are used as inputs to the 
SHORT CM DATA multiplexer. These terms plus 
CMODE 01 and OFFSETEN will be used as inputs to 
the 74165 shift register to produce the first eight bits 
of the CM message. 


DATA LINES 


CHISEL 
CmLOAD 
igi Tee CMS TART 
CKIOMH2 
DMCKIO 


DATA LINES 22 


CMSELHDF 


DATA LINES 


W11642 


The outputs from the CM data multiplexer (CMLO09- 
CML16) are used as inputs to the second eight bits of 
the 24-bit shift register. 

The final eight bits of the CM message will be obtained 
from the last 8-bits data multiplexer. These bits will con- 
tain the high-order address counter cylinder information 
and enable write data. 

The three shift registers are in series, and their output 
is used as the D input to the CM parity generator. 

The CM BUF output is obtained from the deskew flip- 
flop. The D input to this flip-flop is either CM SEL, 
the 24-bit shift register output, or the parity generator 
output. 


PARITY 
GEN 
& MPKE | em. BUFE. 5 


DE-SKEW 4 


F22 


Figure 1-15. CM Logic 
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DM LOGIC 


The 206 disk pack drive communicates with the 206 
DPEC by sending a serial drive message (DM). A DM 
can only be sent while the controller has the drive se- 
lected (CM is HIGH). Unless this condition is met, the 
drive status is stacked in an unselected drive and sent 
when the drive is selected (see figure 1-16). 

The eight DM lines coming from the maximum of 
eight 206 spindles are gated by the unit designation level 
on one of two drive interface cards. The term DMDA- 


/ R 
2/6 ete 7 


DOMOATAIN 


W11643 


TAIN is sent to the DM control logic and the deskew 
flip-flop network. 

The deskew flip-flop produces terms called DMBUF 
and DMBUF/ that are at a 5 megahertz_rate. These two 
terms will be used to gate the first seven bits of DM 
data and to gate the 24-bit serial-to-parallel register. 

The first seven bits of the DM are stored in seven 


748109 JK flip-flops that are clocked by the term DM 
CLK. 


The remaining 24 bits of the DM are obtained from 
three 74164 serial-to-parallel registers. 


DMENTAVE 
ALDRINDX _ 


a A AS 


ae a ne A 


CM_ERROR _ 
PRYUNSEL 
LONG. OM _ 


DMSTAS nn Rat 
(haz /-249) 


Figure 1-16. DM Logic 
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DRIVE INTERFACE 


Two interface cards are used to accommodate the eight 
spindles that can be used with the 206 DPEC. The S 


card is the drive-to-DPEC_ interface for. spindles 0. 


through J an press e interface between, spindles 
| rough 7 and the C"(see figure 1-17). 

Four 75107 receiver integrated circuits are used on 
each card to receive the positive and negative data and 


clock information from the respective spindles. The data 
outputs from the receivers are used as inputs to a 74851 


fromthe receivers. are used as inputs to 748131 mule: 


lexers to produce the CK10DRV output, which is the 
10 megahe rtz_clock from. the, drive. ae 

e GUNIT terms (2*0 through 2*2) are used to gate 
both the clock and data multiplexers. 

DM data from the eight possible spindles is sent to 
four 8T24 receiver integrated circuits on the two inter- 
face cards. The outputs are the DRnDM terms, where 
n represents the drive number, from 0 through 7. All 
the DRnDM terms are used as inputs to a 748251 mul- 
tiplexer that uses the GUNIT terms to select the desired 


multiplexer to produce RAWDTAIN. The clock outputs input. The output from the multiplexer is DMDATAIN. 


4  TOUNIT 4 
INTERFACE 4 TOUNIT 5 
TO 
+ PA 
Pian TO UNIT 6 
BAEVES 4 70 UNIT 7 
a2 SER DTA OT 
B/5—EMBUFE CK/0 DRIV 
po GUNIT2Xn 3 Y | INTERFACE RAW DIAIN 
NP BIS 
aes DM DATAIN 
pee 4 TO UNIT @ 
ed # TO UNIT ? 
DR YMIT EN |__| PP is-20 | pe TO MT ei 
4 70 UNIT 3 
- stOuUNET > 
cM 
OM 
TYP & PLACES DATA 
sete th al 
CLOCK 
W11644 


Figure 1-17. Drive Interface 
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RD AND ERD LOGIC 


Three 8095 tri-state buffer integrated circuits are used 
to accept the 12 result descriptor (RD) status lines. The 
term RESDESEN/ (result descriptor enable) is used to 
enable the buffers. The outputs from these buffers are 


used as inputs to the internal DPEC data bus lines (see 
figure 1-18). 
Seventeen 74173 D-type registers are used to store the 
64 bits of ERD (extended result descriptor) information. 
The terms ERDFFB/ and ERDFFC/ are used for 
output controls of the register, and ERD XFEREN/ 
and STOBAD/ are used as the data and enable inputs. 


RD BUFFER 
STATUS LINES (2 3 
80955 a mi 
RESEDEN P4 
ERD BUFFERS 
ALCYL2¥n(n*0-9) 10 woRD/ 
ACHED2Z%n(nz0-2) 3 Boas 
’ 941735 
P27 
j — n/t DATA HN tes 
R ~~ 
YNITZXN_(n*0-2) 3 s {a5 ba 
Ain, (n= 0-3) 4 P| 74/7355 
P28 
STATUS LINES é 5 | 
Biz TA beh | I WORDS 
8 e-LMSTAS re (nel-24) 24 16 - 4 /é 
_BACDMASP PH73'S 
P29 
_DPEC-EXC ree 
DMEXCPT WORE F 
STERDS2Ur 5 Nb 
RO-ENFD PSVR —T-— 19417305 
CKIOMHE | CONTROL, pals 
CK_ DPC | 
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Figure 1-18. RD and ERD Logic 
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The priority encoder block includes two 74148 inte- 


The function of the “go to mode logic” is to generate grated circuits that form a 16-bit to 6-bit decoder. 
a series of terms that will have a GOTOMDEn (where The mode decoders consist of a pair of 748138 3-to- 
n is any mode from 1 to 15) format (see figure 1-19). 8 decoders and several 74804 inverters. The output from 


Refer to figure 3-2 in the DPEC Function and Operation the mode decoders will be the actual mode lines MDEO_ 


tion. 
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manual, form number 1084365, for additional informa- through MD153. eae 
ode decoders will be found on tHe L, K, and J cards. 


i. pabad oe 
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Figure 1-19. Main Mode Logic 
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word 17, bit 0 values into the counter. The first. term 


SECTOR LOCATION COUNTER AND DECODER will be TRUE at.address sync time (W5B4), and the sec- 
The sector location counter is composed of three ond term will be TRUE “at data sync time (W17B0). 
748163 counters (see figure 1-20). Two of the 748163 integrated circuits are used to gen- 


The terms ADSNCSTF/ and ADSNCSTF (from the erate the word terms, and the third is used to generate 
sync start logic) will be used to force word 5, bit 4 and the bit terms. 


INCSECLOC 
LOSECLOC 
CLSECL OC 
CKIOMHZ | 
ADSNCSTF 
IN SLWIRD 


69 W/_B_ DECODES 


a ‘ 
W11647 a 
_" Figure 1-20. Sector Location Counter and Decoder 
ail > rf 
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SEEK STATUS LOGIC 


The basic function of the seek status logic is to prevent 
the system from accessing a spindle that has not per- 
formed a data Ratan Once a seek operation has been 
initiated, the overla ‘function allows the DPEC 


“21). 
When the se k us flip-flop is set for one spindle, 
the ot allow the DPC to address any other 


cylinder on that spindle until a data transfer has _taken | 
Spits the term old = =new7is LOW (TRUE), the 


operation is completed. If the term old =new/ is HIGH 
(FALSE), the operation is not performed and a posi- 
tioner not settled result descriptor is reported. 

The write enable logic is used to allow writing address 
information into the 6561 memory integrated circuits. 


CKADDMEM 
TESTOP 


RESDESEN 
DRINLINE 
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UNIT 24n (ne 0-2). 3 


CKSMNZ 


CKSKSTAT 
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SETSKSTS 
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to satisfy“other DPC service requests ang not wait fog 
a oa be "Completed (see figure 1- 


The memory integrated circuits are used to store the old 
cylinder address. Eight exclusive OR circuits are used 
to compare the old cylinder address to the new cylinder 
address. 

The_write zero cylinder logic is used to clear, or set 
the memory integrated circuits to a This will be 


done RSYNC time, at RESTORE time, or if 


_ WRONLINE goes . 


The memory clear ‘counter (74163) is part of the write 
zero cylinder logic. 

The 1-to-8 demultiplexer is used to furnish a clock 
pulse to the appropriate seek status flip-flop. At SE- 
TSKSTS time, all eight seek status flip-flops will have 
a TRUE at their D inputs. However, only the flip-flop 
that receives a clock pulse will be set. 

Any time a unit is selected, the 8-to-1 multiplexer is 
interrogated to determine if the seek status flip-flop is 
set for that unit. 
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Figure 1-21. Seek Status Logic 
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TIMER TOGIC—~~— 


The timer logic ‘consists of three timer circuits (see fig- 
ure 1-22). A 250 microsecond timer is used to detect the 
absence of address marks. A 25 millisecond timer is used 
“to detect, ‘the’ ‘absence of index marks. If either of these 


eamnebi nett 
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[ Sine 


| FF 
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eee se Basic Principles 


~ timers is allowed to time out, a fault condition exists. 


Smear 


power on at a time. 

The three timer circuits consist of a basic timer or os- 
cillator, a synchronous flip-flop, and a down edge detect 
flip-flop. 
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Figure 1-22. Timer Logic 
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FORMAT CONTROL LOGIC 


The format control input generator consists of a series 
of gates that convert mode and word/bit terms into for- 
mat terms (see figure 1-23). 

The format control mode registers are used to process 
the format terms that will be used by the data stream 
control logic. 

The format control counter uses the FAWRONES/ 


Basic Principles 


ter are to furnish the RAWCKDPC (raw clock to the 
DPC) and to load the read buffer in the parallel-serial- 
parallel register. 

The format control output generator is used to convert 
mode and write terms to CM mode terms that will be 
used by the CM control logic. 

Refer to figure 1-5 in the 206 DPEC Function and 
Operation manual, form number 1084365, for the illus- 
tration of the track format used with the 206 DPEC and 


term as a load term. The primary functions of the coun- the 206 disk pack drive. 
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Figure 1-23. Format Control Logic 
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oe) CM MESSAGE 
y 


The controller message (CM) is used to allow, the. con-. 

{roller to’select, a dive’ powel Guar power off the drive, 

_ position the head carriage to the proper cylinder, select 

a head, perform a read or write operation, make ,head 

“ offset.and data strobe adjustments, and receive drive sta- 

' tus. Figure 1-24 illustrates the controller messages, and 
table 1-1 lists the definitions of the CM bits. 

~The CM is either j 24. bits long. The mark 

bit (bit eing LOW indicates the beginning of a mes- 

sage. The write, read, and address mark bits are HIGH 

active. The parity and continue bits are LOW active. The 

remaining bits in a 24-bit message are also LOW active. 


this bit is HIGH, no further message is to follow. 


b. 24-bit message. When the continue bit is LOW 
(active), the CM will contain 24 bits. If bit 7 is 
LOW (active), the message is an address com- 
mand. If bit 7 is HIGH (inactive), the message 
is a control command. Bit 8 is used to describe 
the information that will follow. Each bit has a 
period of two clock pulses. 


Table 1-2 contains the bit configurations for the 
various CM messages within the DPEC. 

Column 1 contains the CM number, column 2 the CM 
message name, and the output bit configuration is shown 
in column 3. The legend at the bottom of the table lists 
the active state of the bits used. Unless otherwise stated, 
the bits shown in table 1-2 are LOW active levels. 


a. 6-bit message. A read or write command has the 
continue bit (bit 6) set HIGH (inactive). When 
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wsted 
Table 1-1. Controller Message -Bits_ 


Bit Name Function Bit Name Function 

1 Mark When LOW, indicates the beginning 11 Data Strobe When LOW, indicates read data is 
of a message. Late detected using the early strobe. Used 

to recover data errors. Action starts 

2 Write When HIGH, indicates a write mode. at bit 24. 

Write starts if no errors were detected 
when bit 6 is received and write 12 Power On When LOW, initiates a drive power on. 
enable (bit 21) is previously set. Action starts at bit 24. 
When LOW, write stops immediately. 
13 Power Off When LOW, initiates a drive to power 
3 Read When HIGH, indicates a read mode. off. Action starts at bit 24. 
Read starts if no errors were detected 
when bit 6 is received. 14 Rezero When LOW, initiates a head retraction 
into the outer guard band, on the pack 

4 Address Mark When HIGH, indicates a search for and forward to cylinder zero. Action 
address mark (AM) if in read mode or starts at bit 24. 
write AM if in the write mode. 

Action starts if no errors are detected 15 Send Status When LOW, sets the drive exception 

when bit 6 is received. Search for bit and initiates a 32-bit status drive 

AM is reset by AM detection. Write message (DM). Action starts at bit 24. 

AM is reset after writing three bytes 

of no flux transitions. 16 Check Index When LOW, specifies a drive message 
will be sent at the next index mark 

) Parity Provides an even number of LOW detection. Index is not normally 
states for bits 1 through 4. Ifa par- reported. Any drive error will stop 
ity error exists, operations indicated the index mark search. Action starts 
by the previous bits are processed. at bit 24. 

An 8-bit DM with bit 6 active (par- 
ity error) is generated. 17 Spare 
6 Continue When LOW, indicates the message 18 Spare 
continues and the CM is 24 bits long. 
If LOW in a read or write mode, an 19 Reset 
error exists, causing the operation to Maint Mode When LOW, the maintenance mode is 
be terminated and gencrates a DM resect. 
error message. 
20 Set 

7 Control When HIGH, indicates bits 8 through Maint Mode When LOW, the maintenance mode is 
24 are control bits. When LOW, the set. 
state of bit 8 determines the defini- 
tion of bits 9 through 24. 21 Spare 

NOTE 22 Spare 
When bit 7 is HIGH, the following 23 Parity Provides an even number of LOW 
definitions apply to bits 8 through 24. states for bits 1 through 23. 

8 Offset On When LOW, indicates the head is to 24 End End of message. It must be HIGH. 
be offset during a read mode. The If LOW, the operations specified by 
state of bit 9 will determine the direc- the previous bits will not start. 
tion of the offset. 

NOTE 

9 Offset In When LOW, indicates the offset is in 
toward the spindle. Action starts at When bit 7 is LOW, and bit 8 is 
bit 24. HIGH, the following definitions 

apply to bits 8 through 24. 
10 Data Strobe When LOW, indicates read data is 
Early detected using the early strobe. Used 8 When HIGH, indicates that the 
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to recover data errors. Action starts 
at bit 24. 


cylinder address will follow. 
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Table 1-1. Controlier Message Bits (Cont) 


Bit Name Function Bit Name Function 
9-18 Cylinder Address NOTE 
information 
19-22 When bit 7 and bit 8 are LOW, the 
: Spare _ following definitions apply to bits 8 
. F ; through 24. 
23 Parity Provides an even number of LOW 
states for bits 1 through 22. 
8 Address Flag When LOW, indicates head or spindle 
24 End Same as above. address will follow. 
9-13. Address Head address, LSB to MSB. 
14-20 Address Spindle address, LSB to MSB. 
21 Write Status When LOW, sets write enable. 


1-24 


CM N N te 
0. ame e 
ple” —~\ 
MWRA PE 
CM #1-0 NO OFFSET/PLO L HHHH LHLL 
CM #l-1 OFFSET/PLO L HHHH LHL* 
CM #l-2 POWER UP L HHHH LHLL 
CM #-3 POWER DOWN L HHHH LHLL 
CM #1-4 RESTORE-SEND STTS L HHHH LHLL 
CM fl-5 SEND STATUS L HHHH LHLL 
CM #1-6 FIND INDEX MARK L HHHH LHLL 
CM #2-0 WR EN HEAD SPNDL L HHHH LHHH 
CM 2-1 HEAD SPINDLE ONLY L HHHH LHHH 
CM #B CYLINDER L HHHH LHHL 
CM 74 READ DATA L HHLH HL 
CM #5 WRITE DATA L HLHH HL 
CM #6 READ ADDR MARK L HHLL LL 
CM #7 WRITE ADDR MARK L HLHL LL 
CM #8 GO IDLE L HHHH LL 
CM SELECT DRIVE HHHH HLLL LL 
CM #10 DE-SELECT DRIVE L HHHH HH 
LEGEND 
INPUTS: M = MODE 0 = SHORT CM. 
2 = HEAD CM. 
R = READ (READ=H, WRITE=L) 
A = ADDRESS MARK - 
E = GO IDLE CM = 
O = OFFSET ON - 
I = OFFSET IN ~ 
E = PLO EARLY - 
L = PLOLATE - 
U = POWER UP ES 
D = POWER DOWN - 
R = RESTORE _ 
S = SEND STATUS - 
I = FIND INDEX MARK 7 
W = REQUEST WRITE ENABLE 
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Table 1-2. 206 DPEC Control Messages 


Basic a, 


op Csr Ve Su 


ona oie 


Output Bits 
0 1234 5678 9112. 3456 7892 1234 
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LLLL LLHL LLLL LLLL 
LLLL LLLH LLLL LLLL 


HL*L 
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LL LL*L 


CONTROL CM 
CYLINDER CM 


LO ACTIVE 
LO ACTIVE 
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HI ACTIVE 
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HI ACTIVE 


HI ACTIVE 
HI ACTIVE 
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HI ACTIVE 
HI ACTIVE 
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CMODE2*0 
CMODE2*1 


CM_R/W/ 
CM_ADD M/ 
CMGO IDLE/ 


OFFSETON 
OFFSETIN 
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PLO_LATE 


POWER_UP 
POWER_DN 


RESTORE 
SEND STS 
INDXSRCH 
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RSIW 
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Figure 1-25. Drive Message (DM) from Drive 
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DM MESSAGE 


The drive c nicates with the DPEC by sending 
a-sérial drive message (DM). The DM can be sent only 
while the DPEC has the drive selected (CM is HIGH). 
e drive Status 1s Stacked with an unselected drive and 
sent with a selected drive. The DM message can be 1 
bit, 8 bits, or 32 bits in length. Each bit has-a period 
of two clock pulses. Figure 1-25 illustrates the drive mes- 
sages. (Refer to table 1-3 for bit functions.) 

a.l-bit DM. The 1-bit DM consists of only a mark 


bit. For each CM sent by the DPEC, the drive 
should respond with the 1-bit DM, if no errors 


b.8-bit DM. If the drive is not selected, an 8-bit DM 


is stacked in the drive when the drive initially is 
placed on-line. When selected, the drive sends an 
8-bit DM indicating on-line, ready, and previously 
unselected. If the CM is held LOW, the drive is 
deselected and the drive status is stacked. When 
again selected, the drive sends an 8-bit DM indi- 
cating on-line, ready, and previously unselected. 


An 8-bit DM is also sent in response to a CM. 
When a CM commands a seek to a new cylinder, 
the drive responds immediately with an 8-bit DM, 
with ready inactive, and starts the seek. When the 
seek has been successfully completed, the drive 
responds with a 1-bit DM. 


Table 1-3. Drive Message Bits 


exist. 
Bit Name Function 
1 Mark When LOW, indicates beginning of the 
message. A no error response to a 
CM consists of bit 1 LOW and bit 2 
HIGH. 
2 Continue When HIGH, indicates that the last 


controller message was received 
correctly, the drive is READY, and 
there is no EXCEPTION. 


When LOW, indicates continuation of 
the message. 
3 AM/Index When LOW, indicates an Address Mark 
(AM) has been detected in response 
to an AM search or that an Index Mark 
has been detected in response to an 
Index Mark search. A DM is generated 
when bit 3 goes LOW. 


4 OnLine 


When HIGH, indicates the spindle is 
up to speed and ready for operation. 

5 Ready When HIGH, indicates the spindle in 
ONLINE and the heads are not seeking 
to a new cylinder. When a seek is 
completed, READY goes HIGH and a 
DM is generated. 

6 Previously When LOW, indicates bits 1 through 

Unselected 


5 of the last CM were all LOW (bad 
parity). This could be the result of 
deselecting a drive (CM goes LOW). 
When a drive is reselected (CM goes 
HIGH), a DM is generated with bit 6 
LOW. 
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Bit 


7 


9-32 


14 


Name Function 


CM Error When LOW, indicates an input error 
(parity error or control bit conflicts) 
other than the one specified by bit 6. 
Presence of this bit will initiate the 
generation of a drive message. When 
this bit is LOW, bits 9-32 of the DM 
will contain the last CM sent to the 
drive (preceded by zeros if less than 
24-bit message). 


When LOW, indicates that a drive 
exception condition exists or that 

a read status command was sent to the 
drive in the last CM. Presence of this 
bit will initiate generation of a drive 
message. When this bit is LOW and 
bit 7 is HIGH, bits.9-32 of the DM 
will contain status register information 
from the drive. 


Exception 


Status These bits will contain status informa- 
tion if bit 8 is LOW and bit 7 is HIGH, 
or the previous controller message if 
bit 7 is LOW. 


Unit ID When LOW, indicates type 206 spindle. 


Spares 


Maintenance 
Mode 


When LOW, indicates maintenance 
mode. 


When LOW, indicates no transitions 
during a write mode. At the end of 
the write mode, a DM is generated 
with status bit 14 LOW. 


Write Data 
Missing 
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Bit 


15 


16 


17 


18 


19 


20 


21 


22 


23 
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Name 


Write Protect 
and Write Enable 


Command When 
Not READY 


Illegal Head 


Illegal Cylinder 


Spindle Address 
Error 


Offset During 
Write Enable 


Offset During 
Seek 


Seek Incomplete 


Offtrack and 
Write Enable 


Basic Principles 


Table 1-3. Drive Message Bits (Cont) 


Function 


When LOW, indicates WRITE 
ENABLE bit (CM bit 21) was received 
while WRITE ENABLE switch was 
off. Bit 15 also goes LOW if WRITE 
command (CM bit 2) is received while 
WRITE ENABLE switch is off or 
WRITE ENABLE bit is inactive. 


When LOV, indicates cylinder address 
CM was sent while drive was not 
READY. 


When LOW, indicates head address is 
greater than 4. 


When LOW, indicates cylinder address 
is greater than 814. 


When LOW, indicates drive spindle 
address does not agree with CM 
spindle address. 


When LOW, indicates an offset 
command while in the WRITE 
ENABLE state. 


When LOW, indicates OFFSET active 


when a cylinder address CM is received. 


When LOW, indicates the heads were 
not settled within 700 milliseconds 
after seek started. 


When LOW, indicates the servo is 
offtrack while the WRITE ENABLE 
state is active. 


Bit 


24 


25 


26 


27 


28 


29 


30 


31 


32 


Name 


Carriage Hit 
Forward or 
Rear Stop 


Spare 


Write Current 
and No 
Write Gate 


Write Gate 
and No Write 
Current 


Head Select 
Fault 


DC Power 
Fault 


Temperature 
Warning 


Temperature 
Critical 


RPM Less Than 
3420 


Function 


When LOW, indicates heads have hit 
forward or rear endstop and caused 

an emergency head retract and power 
off. To reset and power on, the drive 
RUN/STOP switch must be turned off 
and then back on. 


When LOW, indicates write current 
sensed without a write command. 


When LOW, indicates write command 
and no write current sensed or write 
command and no data transitions 
sensed to the write driver. 


When LOW, indicates no heads or 
more than one head selected while 
reading or writing. 


When LOW, indicates servo voltage 
or -12 Vdc low or missing. 


When LOW, indicates temperature has 
exceeded normal levels. 


When LOW, indicates temperature has 
exceeded safe operating limits. 


When LOW, indicates the spindle 
speed is less than 3420 rpm. 
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DPEC-DPC CONTROL AND STATUS INTERFACE 
LINES 


The following are terms generated by the disk pack | 
control (DPC) and sent to the DPEC, along with the 
terms generated by the DPEC in response to those terms. 


Term Description 


SELECT (#H) 
(DPC to DPEC) 


A TRUE level enables the initiate 

phase for the DPEC. The INFOnn 
lines must be stable at the time the 
SELECT level goes TRUE. 


A SELECT FALSE before word 91 
indicates termination by the disk 
pack control at completion of the 
coincident sector. 


A SELECT FALSE after word 92 
indicates to continue the operation 
for one more sector and then 
terminate the operation. 


If the DPEC terminates the 
operation, the DPC will drop 
(SELECT FALSE) the select line 
within 1£0.5 microsecond. 


A TRUE level indicates that the 
DPEC is ready to receive the second 
initiate word. 


READY goes TRUE 200 +100 
nanoseconds after the leading edge of 
the first initiate clock sent to the 
DPC. 


Refer to SELECT, READY, and 
BUSY status in table 1-4. 

A TRUE level indicates that the 
DPEC has received the second 
initiate word and is conditioned for 
normal operation. 

BUSY goes TRUE 200+100 
nanoseconds after the leading edge of 
the second initiate clock. 


Refer to SELECT, READY, and 
BUSY status in table 1-4. 


A TRUE indicates that the DPC is 
ready to send data or receive data. 


FALSE indicates that the DPC is 
not ready to send or receive data. 


For slip mode, the EXECUTE line 
goes FALSE before word 91 of the 
data field to indicate to the DPEC 
that it is to go into a slip holding 
mode during a multisector operation. 


The width of the TRUE level is 300 
nanoseconds at the transfer rate. 


READY (#R) 
(DPEC to DPC) 


BUSY ($R) 
(DPEC to DPC) 


EXECUTE ($H) 
(DPC to DPEC) 


CLOCK ($U) 


The minimum period at transfer rate 
is 1.6 microseconds. 


The clock level informs the DPC 
that, in a write mode of operation, 
the INFOnn lines information was 
accepted by the DPEC. 
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Term Description 


In the read mode, the CLOCK levels 
indicate that the INFOnn lines are 
stable for at least 150 nanoseconds 
and remain stable for the CLOCK 
period. 

Parity is TRUE when the modulo 2 
sum of the INFOnn lines is equal to 
0; otherwise, parity is FALSE (odd 
parity). 

When TRUE, indicates that the 


DPEC is powered on, in remote, and 
ready to be selected. 


When FALSE, indicates that the 
power is off, or the DPEC is in a 
local mode of operation. 


PARITY ($K) 
(Bi-Directional) 


READY STATUS 
(ZN) (DPEC to DPC) 


INFO 00 ($W) Least significant bit (LSB). 

INFO 01 ($N) 

INFO 02 ($T) 

INFO 03 (#T) 

INFO 04 ($Q) 

INFO 05 GQ) Sixteen-bit bidirectional information 
INFO 06 ($M) lines between the DPC and the DPEC. 
NEO) a Toes eerie = ae 
INFO 08 (SJ) to transfer initiate descriptors, 
INFO 09 (#J) information, and result descriptors. 
INFO 10 ($G) 

INFO 11 (4G) 

INFO 12 (SE) 

INFO 13 (#E) 

INFO 14 ($D) 

INFO 15 (#D) Most significant bit (MSB). 

EX SEL (K) Not used. 

EX BUSY (#U) Not used. 


DPEC-DPC INTERFACE OPERATION 


The initiate operation begins with the interface in an 
idle state defined by the lines READY/*BUSY/*SE- 
LECT/ (refer to table 1-4). The DPC brings up the 
SEND line to begin the operation, simultaneously putting 
the first initiate word on the INFO (0-15) lines. 

Within 166 to 500 nanoseconds after setting the SEND 
line, the DPC brings up the SELECT line. The interface 
lines are now SELECT*BUSY/*READY/. This state in- 
dicates to the DPEC that the first initiate word is on 
the INFO lines. When the DPEC has accepted the first 
initiate word, it puts out a clock pulse (300 nanoseconds 
minimum width). The leading edge of this pulse indicates 
to the DPC that the first word has been accepted by 
the DPEC and also causes the DPC to set the READY 
line. 
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Table 1-4. SELECT, READY, and BUSY Status 


Level Status 
SELECT/*BUSY/*READY/ 


SELECT * BUSY/*EXECUTE 


SELECT*BUSY*READY* 
EXECUTE 


SELECT/*BUSY*READY/ 


SELECT/*BUSY*READY 


SELECT/*BUS Y/*READY 


SELECT*BUS Y*READY/ 


State/Phase 
Idle 


Initiate phase 


Data transfer 
phase 


Result status 
phase 


Wait for result 
status phase 


Sequence error 


Go to result 
status phase 


NOTE 


Remarks 


READY/ = DPEC 
receiving the first 
initiate word 


READY = DPEC receiving 
second initiate word 


EXECUTE/ = Slip Mode 


(see note section of this 
table) 


Operation terminated by 
Disk Pack Control (DPC) 


DPEC failure 


Operation terminated by 
the DPEC 


SELECT will stay up for the initiate and verify operations. SELECT/ 
will terminate the initiate and verify operation. For timing, see 
figure 1-26. 


The DPC will drop the EXECUTE line if, during the data phase with 
more data to come, the DPC has full buffers during a read operation or 
empty buffers during a write operation. This will put the DPEC in the 
slip mode. When data or buffers become available, the DPC will raise 


the EXECUTE line and the operation will continue. 


Within 500 nanoseconds after the trailing edge of the 
clock, assuming READY is on, the second initiate word 
is put on the INFO lines. The second initiate word con- 
tains the remainder of the file address which was started 
with the last five bits of the first initiate word. Again, 
the DPEC sends a clock pulse to the DPC whose leading 
edge indicates its receipt of the second initiate word. This 
causes the BUSY line to come up, and conditions are 
now in the data mode as defined by the lines SELECT*B- 
USY*READY. 


If the operation is a read, the DPC will drop the 
SEND line and wait for the first two bytes of data. If 
the operation is a write, the DPC will transfer the first 
two bytes of data on the lines. If the operation (read 
or write) cannot be performed (a seek is required, the 
unit is still seeking, etc.), the DPEC will drop the 
READY line, and the DPC will drop the SELECT line 
within the following 1 millisecond (and drop SEND if 
it is still on) and wait for the result word. The interface 
lines are now in the result state of SELECT/*READY/ 
*BUSY. The following DPEC clock indicates that the 
result word is on the INFO lines, which are stable for 
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the entire clock period. Some time after the leading edge 
of the clock, BUSY drops to return the interface lines 
to the idle state. 

If the operation can be performed after the initiate 
phase, the READY line will stay on. Each clock indi- 
cates that data is on the INFO lines for a read operation 
or accepted for a write operation. On a write operation, 
the data can change any time after the leading edge of 
the clock. During a read operation, the data must be 
stable for the entire clock width. 

If the DPEC must terminate for any reason (end of 
initialize, relocate or read maintenance, or any error con- 
dition), it drops the READY line. The DPC then drops 
SELECT and waits for the result. If the DPC must ter- 
minate the operation, it drops SELECT on or before the 
90th data transfer (last of the sector’s data field) for any 
sector. The DPEC finishes transferring for that sector, 
drops READY and sends the result. If SELECT is still 
on after the 90th transfer, the DPEC will continue read- 
ing or writing into the next sector. There will be only 
one result phase for each operation. The DPEC sends 
a result for each sector on a read, occurring in the data 
transfer mode. 


B 9499-3 Disk Pack Electronic Controller (Model 206), Vol. 3: Theory of Operation 
Basic Principles 


A._DPEC TERMINATES OP 


300 nsec 1.6 usec 
Ons ioe ame psa aed 
CLOCK tee | | eof Ngee! Ne 


is aa nsec ! | | DATAITRANSFER 


— OO a 
| 


500 nsec max 


2a DATA 1 We\resucty ’ \ 
; | 
| | MUST BE STABLE 
| | | _ | DURING CLOCK 
7 | | 
SELECT READY OR BUSY CHANGES | 


200 + 100 nsec AFTER 
TRAILING EDGE OF CLOCK 


| 166 nsec to 1 usec 


READY 


| 
| 
| 
| 
| 
| 
BUSY | 
| 


B. DPC TERMINATES OP 


cock ef \__f \_g fom\_  f\ 


DATA CLK READ CLOCK 
FOR WRITE 
A 
INFO RESULT 
DESCRIPTOR 
93rd 


——_ F* DROPS BEFORE 91st CLK FOR 
SELECT DATA CLOCK ” READ , 
. 7 ASYNCHRONOUS WRITE CLOCK 
READY VW 
DATA TRANSFER 
—_—__o4;-——_—_ x <\KqvKxvr oo = 
EXECUTE ae | ern 0) 


CONTROLLER IDLE 


BUSY 


W11653 
Figure 1-26. Interface Timing 


1095650 1-31 


B 9499-3 Disk Pack Electronic Controller (Model 206), Vol. 3: Theory of Operation 


2. POWER SUPPLY THEORY 


INTRODUCTION 


This section contains a description of the power supply 


used in the 206 disk pack electronic controller (DPEC). | 


POWER SUPPLY 


The DPEC power supply contains the following subas- 
semblies. 


a.An OEM power supply subassembly (see figure 2- 
1) that furnishes the following: 


1.An Sa ele +5.0 volts output at 20 am- 


2.A_fixed-5.2 volts output at 0.7 ampere. 


3.Taps on the input of the supply to compensate 
for various ac input voltages. 


b.A.12 volt supply that furnishes front panel lamp 
_yoltage and voltage to pick power. supply relay 
K1 (see figure 2-2). (K] will be energized when 
the front panel POWER switch is pressed. When 
energized, KT ‘KI will provide 208 308 volts ac to o the Fans 
cand ‘the power. Supply . subassembly.) ~~ 


c.Terminal board TB4 that provides a convenient 
location to rewire the DPEC power supply for 
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phase-to-neutral operation that is required for in- 
ternational installations and certain domestic in- 
Stallations where single phase operation is re- 
quired. (Refer to 206 DPEC Function and 
Operation manual, form number 1084365, section 
2.) 


d.AC output power receptacles J2 through J5 that 
provide power for the disk pack drives and rotate 
the phases to provide a more balanced load on 
the input power source. 


Overvoltage protection is provided on, the +5.0 volts 


_supply. The protection circuit is calibrated to.preyent the 


output from exceeding approximately 6.0 volts. If an 
overvoltage condition occurs, the output will drop to less 
than 1.0 volt in 50 microseconds or less. (There will be 
no damage to the overvoltage protection device if left 
in this condition for up to 24 hours.) 


~An overload protection circuit is provided in the OEM 
subassembly power supply. It is calibrated to prevent the 


“current output from the +5.0.volts supply from exceeding 


approximate ly 20 amperes. See figure 2-3. 


Thermal protection is provided in the OEM subassem- 


bly. If the heat sink temperature exceeds 194 degrees F 


(90 os Cc) £6" percent, _ the _power ‘supply | will “be 
turned i 
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Figure 2-3. Overvoltage Protection Schematic 


SYSTEM SERIES 
STYLE/MODEL PAGE 
“39499-3 _ ——— 


Burroughs 
FIELD ENGINEERING 


Reviasicity 


[mePROVEMENT 


TIO Westlake Notice - 2160 6561 
STD. INSTALL. TIME UNITS AFFECTED UNIT DESCRIPTION 
TITLE SATE 
Updated Test and Field Documentation ere 


TYPE OF CHANGE 


FUNCTIONAL C] IMPROVED RELIABILITY 


Esa IMPROVED MAINTAINABILITY 


*Below serial number 103056966 


PREREQUISITE: . None 


CONDITION: Incomplete T & F documentation shipped with B9499-3 


DPEC. 
CAUSE: N/A 
CORRECTION: Order complete, updated T & F package 


PARTS REQUIRED: 
Media Package Number 1088739 
Contains complete T & F package, 


304 pages. 


i=) THIS CHANGE IS A RESULT OF FIELD REPORTING 


F.E. | DB 
Code FOR LIBRARY BINDER _ 349 


Printed in U.S. America FOR F.E. TECHNICAL MANUAL FoRM __1084365 


Burroughs | Logic 


STYLE/MODEL 
Pie ENGINEERING [ MPROVEMENT B9499-3 
ORIGINATOR: TOP UNIT NO. 
TIO Westlake Notice 2160 6561 
STD. INSTALL. TIME UNITS AFFECTED Below JuNIT DESCRIPTION 
0.5 hr or less B103057048 Disk Pack Electronic Controller 


TITLE 
Improper Read Maintenance Operation (ECN 62918) 


INSTALLATION IS MANDATORY 


2/28/77 


PREREQUISITE: None 


CONDITION: The read maintenance operation code does not perform 
correctly. 


CAUSE: Missing wire on the K card. 
CORRECTION: Add logic to the K card to correct this condition. 
PARTS REQUIRED: 


Part Number Description Qty Unit List Price 
1356 9520 30 Awg wire Less than 1 foot £0.08/ft 
INSTRUCTIONS: 


1. Remove power from the DPEC. 


2. Remove the K card from the DPEC. (The card ApS cub ty part 
number should be 2162 6189). 


3, Add a wire from card backplane pin 1B06 to pin 1C06., 


4, Add this wire to the K1B06 (MD12A/) logic in the K card circuit 
list. 


5. Change the card aSsembly part number from 2162 6189 to 2162 9423, 


FE. Dist [-] THIS CHANGE IS A RESULT OF FIELD REPORTING 
ape] = 


FOR LIBRARY BINDER 
Printed in U.S. America FOR F.E, TECHNICAL MANUAL FORM 


10814365 


TITLE 


SYSTEM SERIES 


Burroughs | Logic NO. 4365-002 _ 


B1700 . 
F ~ | STYLE/MODEL PAGE 
IELD ENGINEERING LiieROUEMENT B9499-3 ee eee 
“ORIGINATOR: N TOP UNIT NO. 
TIO Westlake OTICE -{ 2160 6561 Re A ee Bad ase! 
STD. INSTALL. TIME UNITS AFFECTED DE LOW [UNIT DESCRIPTION 


0.5 hour 103057550 Disk Pack Electronic Controller 


DATE 
Intermittent Data Transmission Errors (ECN 63175) 4/27/77 


INSTALLATION IS MANDATORY 


PREREQUISITE: None 


CONDITION: Erroneous data transmission errors 

CAUSE: Floating clock input on RAWCKDPC flip flop 
CORRECTION: Add a ground to the clock input of the chip. 
PARTS REQUIRED: 


Part Number Description Qty Unit List Price 
1356 9520 30 AWG wire less than a foot $0.08/ft 
INSTRUCTIONS: | 

1. Remove power from the DPEC 

2. Remove the H card, part number 2160 9284. 

3. Add a wire from 1N04 to 1NO8 on the backplane side of the card. 

4. Modify the T & F documents to reflect this change. 

5. Change the card part number to 2163 2401. 


THIS CHANGE !S A RESULT OF FIELD REPORTING 
Ee De | LJ 


Code 


FOR LIBRARY BINDER 349 


Printed in U.S. America FOR F.E. TECHNICAL MANUAL FoRM __1084365 


Burroughs 


SYSTEM SERIES 
B1700 No. R4365-002 


Reviasicity 


FIELD ENGIN STYLE/MODEL Re 
ORIGINATOR: TOP UNIT NO. 
TIO Westlake Notice 2160 6561 


STD. INSTALL. TIME UNITS AFFECTED Below 
TITLE Intermittent Eight Second 
(ECN 63284) 


UNIT DESCRIPTION 
Timer Operation DATE 


Eq] IMPROVED MAINTAINABILITY 


TYPE OF CHANGE 
FUNCTIONAL 


[-] IMPROVED RELIABILITY 


PREREQUISITE: None 


CONDITION: The operation of the eight second timer (TMOT8SEC) is 
intermittent under certain conditions, 


CAUSE: The load input on the integrated circuit at location TU2 
on the 'M" card is floating. 


CORRECTION: Connect the load input to the +5VR source 
PARTS REQUIRED: | 


Part Number Description ~— | Qty Unit List Price 
1356 9520 30 Awg wire 1 foot or less $0.08/foot 
INSTRUCTIONS: 


lL. Remove DPEC power. 
2. Remove the "M'" card. It should be part number 2163 4811. 
3. Adda wire from 2U08 (TU2 load input) to 1G00 (+5VR) on the “M 


card. 
4. Change the card assembly number from 2163 4811 to 2163 4910. | 
5. Modify schematic page 37 and the T & F documentation to reflect 


this change. 


F.E. Dist.[77 [_] THIS CHANGE IS A RESULT OF FIELD REPORTING 
DP 


Code FOR LIBRARY BINDER _349 1084365 
Printed in U.S. America FOR F.E. TECHNICAL MANUAL FORM 


wnat SERIES _ 
Burroughs | Logic B1700 


eres reneman:seanaamibnn 


STYLE/MODEL 
[ MPROVEMENT B9499-3 
ORIGINATOR: TOP UNIT NO. 
TIO Westlake Notice 2160 6561 
STD. INSTALL. TIME UNITS AFFECTED UNIT DESCRIPTION 
1,0 hour All 206 Disk Pack Electronic Controllfr 
DATE 
Intermittent DPEC Errors 7/21/77 


INSTALLATION IS MANDATORY 


FIELD ENGINEERING 


acer: sameemeten ete teehee tntamnenteat tnt reenter ete 


PREREQUISITE: None 
CONDITION: Intermittent DPEC errors 


CAUSE: Floating inputs on several chips in the DPEC cause 
susceptibility to noise. 


CORRECTION: Perform the modifications listed below. 
PARTS REQUIRED: | 


Part Number Description — Qty Unit List Price 
1356 9520 30 Awg wire 2 feet or less $ 0.08/foot 
INSTRUCTIONS: | 


l. Remove power from the DPEC. . | 
2. Remove the F card. It should be card assembly number 2162 9266. 


A. Add a jumper wire from 1B05 to 1A08 on the backplane of the 
card, (Chip AB-1 clock input to ground). 


B. Mark the card to indicate LIN 003 has been installed. The | 
card assembly part number will be changed at a later date. 


C. Modify schematic page 45 to reflect this change. 
(Chip AB-1, REMOTE logic). 


3, Remove the G card. It should be card assembly number 2162 5447. 


A. Add a jumper wire from 1R04 to 1R08 on the backplane of the 
card. (RS-1 clock input to ground). 


B. Mark the card to indicate LIN 003 has been installed. The 
card assembly number will be changed at a later date. 


C. Modify schematic page number 71 to reflect this change. 
(Chip RS-1, CMSELHD4 logic). 


4, Remove the R card. It should be card assembly number 2160 8641. 
A. Add the following jumpers to the card backplane: 


(1). From 1N04 to 1N08 (Chip NP1 clock input to ground) 
(2). From 1P05 to 1R08 (Chip NP1 clock input to ground) 
(3). From 2K08 to 2K01 (Chip JK2 load input to +5 VR) 


B. Mark the card to indicate LIN 003 has been installed. The 
card assembly number will be changed at a later date. 


C, Modify schematic pages 15 and 17 to reflect these changes. 
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5. 


Remove the M card. It should 


A. 


Add the following jumpers 


(1). From 4w08 to 4W0l. 
(2). From 2U08 to 2U01. 


Mark the card to indicate 
card assembly number will 


Modify schematic pages 37 


be card assembly number 2162 9241. 


to the card backplane: 


(Chip VW4 load input to +5 VR) 
(Chip TU2 load input to +5 VR) 


LIN 003 has been installed. ‘The 
be changed at a later date. 


and 38 to reflect these changes, 


B1700 0. 1.4365-004 
STYLE/MODEL. PAGE 
TOP UNIT NO. ; 
2160 6561 


Burroughs 
FIELD ENGINEERING 


ORIGINATOR: 


Loic 


| mPROVEMENT 


TIO Westlake Notice 
UNITS AFFECTED 


; 
Less than 1.0 hrg  10307860x 206 Disk Pack Electronic Controller 


TITLE DATE 
Intermittent Data Shift Errors (ECN 63272) 8/1/77 
| INSTALLATION IS MANDATORY 


PREREQUISITE: None 


CONDITION: Under certain conditions, unwanted bits of information 
can be added to the data field before the actual data information 
is received. 


CAUSE: There is a wiring error on the "H" card (Control Logic Four 
Card). 


CORRECTION: Perform the wiring changes listed below. 
PARTS REQUIRED: 


Part Number Description Qty Unit List Price 
1356 9520 30 Awg wire | less than one foot $0.08 per foot 
INSTRUCTIONS: : 


1. Be sure DPEC power is off. . 
2. Remove the "H" card, It should be part number 2163 2401. 


3. Perform the following wiring changes to the backplane of the 
card. 


A. Delete OKO7 to 1K04 (level 2) 
B. Delete 3L04 to 1K04 (level 1) (H3L04) 
C. Add OKO7 to 3L04 (level 2) 
D. Add 3L07 to 1K04 (level 1) (H3L07) 
4. Change the card part number to 2163 4753 (ECN 63272). 
5. Modify page 203 of the circuit list for the "H" card as follows: . 
A. Draw a line through: 
"H3LO4 1K04 3L04 1 294" 
B. Add the following line: | 
"H3LO7 1K0O4 3L07 1 294" 


(The schematic on page 65 is drawn correctly). 


FE. Dist O THIS CHANGE IS A RESULT OF FIELD REPORTING © 
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B1700__- 0. 1.4365-004 
STYLE/MODEL. PAGE 


TOP UNIT NO. 


Burroughs 
FIELD ENGINEERING 


ORIGINATOR: 


TIO Westlake 2160 6561 
UNITS AFFECTED 


STD. INSTALL, TIME elow 
i030 780on cr 
TITLE | : DATE 

Intermittent Data Shift Errors (ECN 63272) 


INSTALLATION IS MANDATORY 


Loaic 


| mPROVEMENT 


Notice 


PREREQUISITE: None 


CONDITION: Under certain conditions, unwanted bits of information 
can be added to the data field before the actual data information 
is received. 


CAUSE: There is a wiring error on the "H" card (Control Logic Four 
Card). | 


CORRECTION: Perform the wiring changes listed below. 
PARTS REQUIRED: 


Part Number Description Qty Unit List Price 
1356 9520 30 Awg wire less than one foot #0.08 per foot 
INSTRUCTIONS: | 


1. Be sure DPEC power is off. | 
2. Remove the "“H" card, It should be part number 2163 2401. 


3. Perform the following wiring changes to the backplane of the. 
card. 


A. Delete OKO7 to 1K04 (level 2) 
B. Delete 3L04 to 1K04 (level 1) (H3L04) 
C. Add 0KO7 to 3L04 (level 2) 
D. Add 3L07 to 1K04 (level 1) (H3L07) 
4. Change the card part number to 2163 4753 (ECN 63272). 
5, Modify page 203 of the circuit list for the "H" card as follows: 
A. Draw a line through: , 
"H3L04 1K04 3L04 1 294" 
B. Add the following line: | 
"H3LO7 1K04 3L07 1 294" 


(The schematic on page 65 is drawn correctly). 
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B1700 0. 14365-005 
STY LE/MODEL PAGE 

IMPROVEMENT 
| ORIGINATOR: N TOP UNIT NO. 
TIO Westlake OTICE 2160 6561 
UNITS AFFECTED UNIT DESCRIPTION 

1.0 hour 103078689 206 Disk Pack Controller 
TITLE ae 


PREREQUISITE: None 


CONDITION: The 250 microsecond timer on the 'M" card may be timing 
out too soon, 


Loaic 


CAUSE: Excessive tolerance of components. 
CORRECTION: Replace timing components on the timer at VWO of the 


"M" card. 
PARTS REQUIRED: 
Part Number Description Qty Unit List Price 
1265 5874 43KQ, 1/4W, +5% Resistor 1 g0.32 
2155 4688 0068 mfd, + 104% 
100 WVDC ‘Capacitor 1 7 1.62 
INSTRUCTIONS: | 
1. Remove DPEC power. | 
2. Remove the '"M" card. It should be part number 2162 9241. 
3. Remove the 3.9KQ resistor from location OU09 to OWO9. 
4. Install part number 1265 5874, 43KQ resistor, at this location 
(from OU09 to OWO9). 

5. Remove the .068 mfd capacitor from location Ow0O3 to OVOS. 
6. Install part number 2155 4688, .0068 mfd capacitor at this 

location (from OW03 to OVO3). 
7. Change the card assembly number from 2162 9241 to 2163 4811. 
8. Modify schematic page 37 to reflect this change. 


NOTE: 
After the installation of this LIN, the assembly 
part numbers for the cards will be as follows: 


2160 8690 

2162 4440 | 

2163 4894 ECN 63283 LIN L4365-003 
2160 8591 

2160 8849 | 

2163 4811 ECN 63275 LIN L4365-005 
2163 4852 ECN 63276 LIN L4365-003 
2162 6353 | 

2162 9423 ECN 62918 LIN L4365-001 
2162 2881 7 

2163 4803 ATI 56205 

2163 4878 ECN 63278 LIN L4365-003 
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SYSTEM SERIES 
B1700 NO. 14365-006 


Burroughs | Logic 


FIELD ENGINEERIN STYLE/MODEL e 
. | MPROVEMENT B9499-3 - 
y ORIGINATOR: N TOP UNIT NO. 
TIO Westlake OTICE 2160 6561 


UNITS AFFECTED BE LOW [UNIT DESCRIPTION 


STD. INSTALL. TIME 
0.5 hour B103080016 206 Disk Pack Electronic Controller 


TITLE Sixteen Bit Data Shift Problem Primarily on DATE 
B1714 Systems (ECN 63294) 9/26/77 


INSTALLATION IS MANDATORY 


PRER™QUISITE: None 


CONDITION: Most B1714 systems using 206 Disk Packs have a inter- 
mittent 16 bit data shift problem. 


CAUSE: A timing problem exists in the generation of the first 
data transfer "CK DPC" pulse. 


CORRECTION: Replace critical integrated circuits with Schottky 
type devices. 


PARTS REQUIRED: 


Part Number Description Qty Unit List Price 
2600 1487 74800 integrated circuit 1 $9.13 

2600 1495 74804 integrated circuit 1 3,40 

2600 1503 748510 integrated circuit 1 2.37 

2604 6805 74808 integrated circuit 1 5.06 
INSTRUCTIONS: 


1. Power off the DPEC. 
2. Remove the "H" card. It should be part number 2163 4803. 
3. Remove the following integrated circuits: 


Location Type Part Number 
A. JK3 7404 1447 3532 
B. JK4 7408 1447 3524 
C. LM2 7400 1447 3516 
D. NP3 7410 $1447 3540 


(Save for local spares). 
4. Install the Schottky devices as listed below: 
Location Type 


A JK3 74804 
B. JK4 74508 
C. LM2 74S00 
D NP3 74810 


5. Change the card assembly number to 2163 9420 
6. Modify the appropriate pages in the test and field documentation. 


F.E. Dist [DB | L] THIS CHANGE IS A RESULT OF FIELD REPORTING 


Code FOR LIBRARY BINDER 
Printed in U.S. America FOR F.E, TECHNICAL MANUAL FORM 


1084365 


